TITLE OF THE INVENTION 

ELECTRONIC CONTROL UNIT FOR CAR 

BACKGROUND OF THE INVENTION 
(Field of the Invention) 

The present invention relates to an electronic control 
unit for car having the so-called self -shut OFF function for, 
when turning off an ignition switch (IGN SW) to supply or 
interrupt a constant voltage to a circuit in the electron 
control unit for car, detecting it by a central processing unit 
(CPU) and interrupting the supply of the constant voltage (VCC) 
to the internal circuit after a predetermined time using a 
control signal from the central processing unit (CPU). 
(Prior Art) 

Patent Document 1: Japanese Application Patent Laid-open 
Publication No. 2000-172384 

Patent Document 2: Japanese Application Patent Laid-open 
Publication No. Hei 11-132086 

Conventionally, a system is used for turning on an 
ignition switch (IGN SW) , transf orniing a supply voltage (VIGN) 
from a battery to a constant voltage (VCC) by a power source IC 
via the ignition switch (IGN SW) , and then supplying the 
constant voltage (VCC) to the internal circuit. Further, the 
system, using a function (a self -shut OFF function) for 
inversely turning off the ignition switch (IGN SW) , detecting 
interruption of the supply of the supply voltage (VIGN) by the 
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central processing unit (CPU), and interrupting the supply of 
the constant voltage (VCC) to the internal circuit after a 
predetermined time, outputs a control signal to the power source 
IC from the central processing unit (CPU), then puts the power 
5 source IC into the non- operation state, and interrupts the 
constant voltage (VCC) to be supplied to the internal circuit. 
By these operations, the constant voltage (VCC) is supplied to 
or interrupted from the electronic control unit for car. 

The problems of the prior art will be explained by 

10 referring to Figs. 14 cind 15. Fig. 14 is a circuit block 
diagram thereof. When an ignition switch SW3 is turned on, a 
VIGN voltage 3a immediately transfers a signal 7a from the 
ignition switch SW3 to a power source IC 6 via a diode 7. By 
doing this, the power source IC 6 is switched to the operation 

15 state and starts supply of an inner constant voltage^ (VCC) 6a 
into an electronic control unit for car 1. Thereafter, when the 
ignition switch SW3 is turned off, the signal 7a for controlling 
the power source IC 6 is controlled by a control signal 9a from 
a CPU 9 instead of the VIGN voltage 3a due to the OR circuit 

20 constitution of the diode. 

Fig. 15 is a timing diagram of the aforementioned block 
diagram, showing that when the VIGN voltage 3a is changed from 
an LO signal to an HI signal, the signal 7a controlling the 
power source IC 6 is also changed immediately to an HI signal. 

25 At this time, the power source IC 6 is switched to the operation 
state and starts supply of the inner constant voltage (VCC) 6a 
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into the electronic control unit for car 1. Further, when the 
VIGN voltage 3a is changed from the HI signal to the HI signal, 
the CPU 9 detects it and the control signal 9a from the CPU 9 
puts the power source IC 6 into the non-operation state after a 
5 lapse of a predetermined time of Delay 1 to interrupt the supply 
of the inner constant voltage (VCC) 6a. However, when the line 
of the control signal 9a from the CPU 9 is fixed to high due to 
an unexpected situation, even if the VIGN voltage 3a is changed 
from the HI signal to the LO signal, the signal 7a controlling 

10 the power source IC 6 is fixed to high, thereby cannot put the 
power source IC 6 into the standby state. Therefore, by a 
battery voltage 4a, the power source IC 6 cannot be put into the 
non-operation state. As a result, the inner constant voltage 
(VCC) 6a is always supplied into the electronic control unit for 

15 car 1. It is indicated by a dotted line (right half) shown in 
Fig. 15. 

The Patent Document 1 mentioned above discloses an art of 
surely stopping a car computer according to the OFF operation of 
an accessory power source (ACC power source). The eort has two 

20 timers and has a means for stopping the computer when the first 
waiting time elapses and the shut-down process is not performed. 
And, the art has a second timer, when the OFF operation is 
performed, for starting measurement of the second wciiting time 
longer than the first waiting time. And, the art, when the 

25 second waiting time elapses, interrupts the power source of the 
computer. Therefore, the power source is interrupted only by 
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the second timer. 

Further, the Patent Document 2 discloses that when a 
plurality of controllers are connected with communication lines, 
on the basis of the key switch state, the controllers control 
5 power supply to the engine control unit and engine starting 
means. 

SUMMARY OF THE INVENTION 

(Problems to be Solved by the Invention) 

10 In the future, the environment where an electronic 

control unit for car Is to be Installed Is apt to move Into the 
engine room or transmission. However, for the electronic 
control unit for car, even In an environment under such an 
unfavorable condition, the same reliability and safety as those 

15 at present core required. 

The aforementioned prior art has a function (a self -shut 
OFF function) for detecting Interruption of the supply of the 
supply voltage (VIGN) by the central processing unit (CPU) when 
the Ignition switch (IGN SW) Is turned off eind Interrupting the 

20 supply of the constant voltage (VCC) to the Inner circuit after 
a predetermined time. The central processing unit (CPU) outputs 
a control signal to the power source IC, thereby moves the power 
source IC Into the non-operation state, and Interrupts the 
constant voltage (VCC) to be supplied to the Inner circuit. 

25 However, when the control signal from the central 

processing unit (CPU) Is continuously kept as an HI signal (for 
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permitting the power source IC to operate) due to an unexpected 
situation, the power soiirce IC cannot be moved into the non- 
operation state and the constant voltage (VCC) is always 
supplied into the electronic control unit for car. Therefore, 
5 in this case, the power is continuously supplied from the 
battery, so that the battery is consumed unavoidably. 

An object of the present invention is to solve the 
aforementioned problems and to provide a control unit, even if 
the line of the control signal from the central processing unit 

10 (CPU) is fixed to an HI signal due to an unexpected situation, 
for moving the power source IC into the non-operation state, 
interrupting the supply of the constant voltage (VCC), 
preventing the battery from consumption, and ensuring 
reliability and safety. 

15 (Means for Solving the Problems) 

The electronic control unit for car of the present 
invention, even if the line of the control signal from the 
central processing unit (CPU) is continuously kept as an HI 
signal (for permitting the power soircce IC to operate) due to an 

20 unexpected situation, generates another control signal for 
interrupting the supply of the constant voltage from the power 
sotirce IC, thus the aforementioned problems can be solved using 
the signal. A concrete solving means will be described below. 

In the electronic control unit for car comprising a 

25 battery power source, an ignition switch, and a power source IC 
for supplying a constant voltage (VCC) to said electronic 



control unit including a central processing unit when said 
ignition switch is turned on and for interrupting said supply of 
said constant voltage when said ignition switch is turned off, 
by comprising a delay circuit for delaying said OFF signal by a 
predetermined time when said ignition switch is turned off , said 
supply of said constant voltage to said electronic control unit 
from said power source IC can be interrupted by an output signal 
of said delay circuit. 

Further, by conqorising a delay circuit for delaying said 
OFF signal by a predetermined time when said ignition switch is 
turned off, and an AND circuit inputting an output signal of 
said delay circuit, and inputting a constant voltage (VCC) 
supply interruption signal generated by said central processing 
unit after a lapse of a predetermined time when said central 
processing unit detects interruption of said power supply from 
said battery, said supply of said constant voltage to said 
electronic control unit from said power source IC is interrupted 
by an output signal of said AND circuit. 

Further, the delay time of the delay circuit is set at a 
delay time longer than the predetermined time required for stop 
initialization of the central processing unit. Further, the 
delay circuit is a delay circuit constituted by a resistor, a 
capacitor, and a diode and by selecting the constants thereof, 
the delay time is set. Further, the delay circuit can be 
constituted by a counter. Further, the central processing unit 
makes a self -diagnosis of detecting interruption of the power 
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supply from the battery. Inputting the constant voltage (VCC) 
supply interruption signal generated by itself after a lapse of 
the predetermined time required for stop initialization thereof 
to a digital input port or an analog input port thereof, and 
5 monitoring the state of supply or interruption of the constant 
voltage by itself. 

Further, the central processing unit detects interruption 
of the power supply from the battery, and an AND circuit of the 
constant voltage (VCC) supply interruption signal generated by 

10 the central processing unit after a lapse of the predetermined 
time required for stop initialization thereof, of the output 
signal from the delay circuit, and of another port signal "of the 
central processing unit is installed, and by an output signal of 
the AND circuit, the supply of the constant voltage is 

1 5 interrupted . 

Further, in the electronic control unit for ccir 
comprising a battery power source, an ignition switch, and a. 
power sourde IC for supplying a constant voltage (VCC) to said 
electronic control unit including a central processing unit when 

20 said ignition switch is turned on and for interrupting said 
supply of said constant voltage when said ignition switch is 
turned off, by comprising a delay circuit for delaying said OFF 
signal by a predetermined time when said ignition switch is 
turned off, a switching means installed for output of said delay 

25 circuit; and a switching means installed for a constant voltage 
(VCC) supply interruption signal generated by said central 
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processing unit after a lapse of a predetermined time when said 
central processing unit detects interruption of said power 
supply from said battery, said supply of said constant voltage 
to said electronic control unit is interrupted by responding to 
5 the both output signals of said two switching means. 

Further, for either of the constant voltage (VCC) supply 
interruption signal generated by the central processing vmit and 
an output signal of the delay circuit for, when the ignition 
switch is turned off, delaying the OFF signal by a predetermined 

10 time, a switching means is installed. Further, only for 
output ting the constant voltage (VCC) supply interruption signal 
generated by the central processing unit after a lapse of the 
predetermined time required for stop initialization thereof, a 
transistor switching means is installed. Further, a switching 

15 means is installed for output of the power source IC and it 
controls turning on or off the constant voltage (VCC) supply by 
the output signal of the AND circuit. 

Brief Description of the Drawings 
20 Fig. 1 is a drawing showing the constitution of the 

electronic control unit for car of the present invention. 

Fig. 2 is a drawing showing the operation timing of the 
electronic control unit for car of the present invention. 

Fig. 3 is a drawing showing the constitution of another 
25 embodiment of the electronic control unit for car of the present 
invention , 
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Fig. 4 is a drawing showing the operation timing of the 
embodiment shown in Fig. 3 of the electronic control unit for 
car of the present invention. 

Fig. 5 is a drawing showing the constitution of still 
5 cinother embodiment of the electronic control unit for car of the 
present invention. 

Fig. 6 is a drawing showing the constitution of a further 
embodiment of the electronic control unit for car of the present 
invention, 

10 Fig. 7 is a drawing showing the constitution of a still 

further embodiment of the electronic control unit for car of the 
present invention. 

Fig. 8 is a block diagram showing a concrete example of a 
delay circuit in the electronic control unit for car of the 
15 present invention. 

Fig. 9 is a drawing showing the operation timing 
concerning the delay circuit in the electronic control unit for 
car of the present invention. 

Fig. 10 is a schematic block diagram showing an example 
20 of a delay circuit constituted by a counter in the electronic 
control unit for car of the present invention. 

Fig. 11 is a block diagram showing another embodiment of 
the electronic control unit for car of the present invention. 

Fig. 12 is a block diagram showing still another 
25 embodiment of the electronic control unit for ccur of the present 
invention. 
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Fig. 13 Is a block diagram showing a further embodiment 
of the electronic control unit for car of the present Invention, 

Fig. 14 Is a drawing showing the constitution of a 
conventional electronic control unit for car, and 
5 Fig. 15 Is a drawing showing the operation timing of a 

conventional electronic control unit for car. 

Detailed Description of the Invention 

The embodiments of the present Invention will be 

10 explained below with reference to the accompanying drawings. 

Figs. 1 and 2 respectively show a system block diagram 
and a timing diagram of the electronic control unit for car of 
the present invention. Nimieral 1 indicates an electronic 
control unit for car. The electronic control unit for car 1 

15 supplies a battery voltage 2a from a battery 2 installed in a 
car to a power source IC 6 as a battery voltage 4a via an 
. Inverse connection preventive diode 4 in the electronic control 
unit for car 1. The battery voltage 4a is always applied to the 
electronic control unit for car 1. 

20 Further, a VIGN voltage 3a supplied via an ignition 

switch SW3 is supplied to the power source IC 6 via an Inverse 
connection preventive diode 5. The VIGN voltage 3a, only when 
the ignition switch SW3 is on, is applied to the electronic 
control unit for car 1. And, the VIGN voltage 3a is 

25 simultaneously used to be transferred to a CPU 9 which is a 
central processing unit as a state signal of the Ignition switch 



SW3, so that the CPU 9 can recognize (detect) whether the 
ignition switch SW3 is on or off. A diode 7 transfers a signal 
from the ignition switch SW3 to the power source IC 6 and a 
signal 7a of the diode 7 on the output side is a signal for 
controlling the power source IC 6. VRien the control signal 7a 
is high, the power source IC 6 is in the operation state and 
supplies the constant voltage VCC and when the control signal 7a 
is low, the power source IC 6 is in the non-operation state* 
Depending on the state of the control signal 7a, the inner 
constant voltage (VCC) 6a is controlled to supply to or 
interruption from the electronic control unit for car 1. 

A delay circuit 10 . is a delay circuit which, when the 
ignition switch SW3 is turned off, retains a predetermined time- 
HI signal, then changes it to an LO signal, and outputs a signal 
10a. The signal 10a is supplied to the power source 16 via a 
diode 8, and when the signal 10a is low, it changes the signal 
7a to low, thereby can change the power source IC 6 to the 
operation state or non-operation state. And, when the ignition 
switch SW3 is turned off, the signal 10a is changed from high to 
low, and then the signal 7a of the diode 8 on the output side 
after a lapse of the delay time is also changed from high to low, 
cind the supply of the inner constant voltage 6a into the 
electronic control unit for car 1 is interrupted. 

As shown in Fig. 2, the VIGN voltage 3a is already 
changed from high (VB) to low (0), so that the state of the 
signal 7a is decided by the output signal 10a of the delay 
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Circuit 10. Namely, after a lapse of a predetermined fixed 
delay time (*1, Delay), the signal 10a controlling the power 
source IC 6 is changed from high to low, so that the signal 7a 
is also changed from high (VB) to low (0). And, the supply of 
5 the inner constcoit voltage 6a into the electronic control unit 
for car 1 is interrupted. The Delay time is decided so as to 
ensure a time necessary for initialization at the time of 
interruption of the power source by the CPU 9 and to interrupt 
the VCC source after end of the initialization. 

10 Figs. 3 and 4 show the second embodiment for improving 

the above problems. Fig. 3 is a block diagram of the electronic 
control unit for car and Fig. 4 shows a timing chart thereof. 
The signal 7a controlling the power soxirce IC is controlled by 
the output signal 11a of the AND circuit 11 inputting the output 

15 signal 10a of the delay circuit 10 and the control signal 9a 
from the CPU 9. The signal, when the AND is not realized, 
becomes an interruption signal of the power source IC 6, that is, 
a non-operation state signal. 

Fig. 4 is a timing chart of Fig. 3 having the 

20 aforementioned constitution. When the ignition switch SW3 is 
turned off and the VIGN voltage 3a is changed from a high signal 
to a low signal, the CPU 9 detects it and after a lapse of the 
predetemiined time of Delay 1 (the time required for 
initialization), changes the control signal 9a from high to low. 

25 On the other hand, the delay time of the delay circuit 10 is set 
at a delay time longer than the time (the time of Delay 1) 
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outputted by the CPU 9. Therefore, the output signal 10a 
retains a high signal for a longer time than that of the signal 
9a from the CPU 9, so that the control signal 9a from the CPU 9 
can control the output signal 11a of the AND circuit 11. If the 
5 signal 9a Is changed from high to low, the signal 11a can be 
controlled. 

And, In this circuit constitution, the line of the 
control signal 9a from the CPU 9 Is assumed to be fixed to the 
high signal level due to an unexpected situation. When the 

10 supply voltage VIGN Is turned off, the VIGN signal 3a Is changed 
from high to low. At that time, the signal 3a Is changed from 
high to low after a lapse of the time of Delay 2 preset by the 
delay circuit 10. Simultaneously with it, the signal 11a of the 
AND circuit 11 is also changed from high to low, thus the power 

15 source IC 6 can be put into the non-operation state, so that the 
supply of the inner constcint voltage (VCC) 6a can be Interrupted. 
Even if the CPU 9 enters the abnormal state like this, the 
supply of the inner constant voltage (VCC) can be stopped surely. 
In Fig. 4, the left half of the time chart Indicates a 

20 normal case and the right half enclosed by a dotted line 
indicates an abnormal case. In the right half of the time chart, 
even if the control signal 9a for the power source IC from the 
CPU 9 is fixed to the high level as indicated by a dotted line, 
the signal 10a from the external delay circuit 10 is changed 

25 from high to low, thus the power source IC 6 can be put into the 
stcLndby state. By doing this, even if an abnormal state is 
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generated that the control signal 9a from the CPU 9 is fixed to 
the high level, the power source IC 6 can be put into the non- 
output state. 

Figs. 5, 6, cind 7 respectively show the constitutions of 
5 other embodiments for solving the aforementioned problems. Fig. 
5 shows the AND circuit 11a in Fig. 3 consisting of two 
switching elements (transistor constitution). When the VI GN 
voltage 3a is changed from a low signal to a high signal, the 
output signal 10a of the delay circuit 10 is high and a 

10 transistor 12 is off. Further, at this time, the control signal 
9a from the CPU 9 also outputs a high signal and a transistor 13 
is also off. Therefore, a signal 12a composed by the 
transistors 12 and 13 goes high, and the subsequent control 
signal 7a of the power source IC 6 via the diode 8 also goes 

15 high, and the power source IC 6 is continuously kept in the 
operation state. 

And, when the VI GN voltage 3a is changed from a high 
signal to a low signal, the CPU 9 detects it and after a lapse 
of a predetermined Delay time, the control signal 9a from the 

20 CPU 9 is changed from high to low. At this time, the transistor 
13 is turned on, thus the control signal 7a of the power source 
IC 6 goes low, and the power source IC 6 enters the non- 
operation state. However, also in this circuit constitution, 
the line of the control signal 9a from the CPU 9 is assumed to 

25 be fixed to the high signal level due to an unexpected situation. 
Also in this case, when the VIGN signal 3a is changed from high 
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to low, after a lapse of the Delay time preset by the delay 
circuit 10, the signal 10a is changed from high to low, and the 
transistor 12 is turned on, and the composite signal 12a is 
cheinged from high to low. As a result, the power source IC 6 
5 can be put into the non- operation state, so that the supply of 
the inner constant voltage (VCC) 6a can be interrupted. 

Figs. 6 cind 7 respectively show a case that the signal 7a 
controlling the power source IC 6 or either of the signal 10a of 
the relay circuit 10 and the control signal 9a from the CPU 9 is 

10 executed using one switching element (transistor constitution). 

Fig. 6 shows a case that only on the side of the output signal 
10a of the delay circuit 10, the switching transistor 12 is 
installed and by the output signal 10a of the delay circuit 10, 
the transistor 12 can be operated. In this case, when the line 

15 of the control signal 9a from the CPU 9 is fixed to a high level 
signal due to ein unexpected situation, after a lapse of the 
Delay time preset by the delay circuit 10, the signal 10a is 
changed from high to low, and the transistor 12 is turned on, 
and the composite signal 12a is cheinged from high to low, thus 

20 the power source IC 6 can be put into the non-operation state, 
so that the supply of the inner constcint voltage (VCC) 6a can be 
interrupted. 

Fig. 7 shows a case that only on the side of the control 
signal 9a from the CPU 9, only the switching treuisistor 13 is 
25 installed and by the control signal 9a from the CPU 9, the 
transistor 13 can be operated. In this case, when the line of 
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the control signal 9a from the CPU 9 is fixed to a high level 
signal due to an unexpected situation and after a lapse of the 
Delay time preset by the delay circuit 10, the signal 10a is 
cheuiged from high to low, the power source IC 6 can be directly 
put into the non-operation state and the supply of the inner 
constant voltage (VCC) 6a can be interrupted. Further, in this 
circuit constitution, the diode 7 or 8 shown in Fig. 5 can be 
omitted, thus the circuit can be simplified. 

Figs. 8, 9, and 10 respectively show block diagrams and a 
timing chart of the delay circuit of the electronic control unit 
for car for improving the aforementioned problems. Fig. 8 shows 
a delay circuit constituted by passive elements. The delay 
circuit 10 is composed of diodes 14 and 15, resistors 16 and 17, 
and a capacitor 18 and the diode 14, when the VIGN voltage 3a is 
changed from a low signal to a high signal, is used to 
immediately transfer the change to the signal 10a of the delay 
circuit 10 on the output side. The diode 15 is used to prevent 
the charge collected in the capacitor 18 from discharging to 
other circuits on the same circuit. 

Fig. 9 is a timing chart of the delay circuit and when 
the VIGN voltage 3a is changed from a low signal to a high 
signal, it shows Immediately that the output signal 10a of the 
delay circuit 10 is changed from low to high. On the other hand, 
when the VIGN voltage 3a is changed from a high signal to a low 
signal. Fig. 9 shows that the charge collected in the capacitor 
18 is discharged for the time of Delay 2 preset by the delay 
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circuit 10 and the necessciry time therefor is ensured. At this 
time, the time Delay 2 must be set longer than the time Delay 1 
of the control signal 9a from the CPU 9. Fig. 10 shows a case 
that the delay circuit is constituted by a logic circuit (a 
5 counter, etc.) 19. 

Fig. 11 shows another embodiment of the present invention. 
To supply or interrupt the inner constant voltage (VCC) 6a from 
the electronic control unit for car 1, there is an available 
method using a transistor for ON and OFF control on the supply 

10 voltage line (the line for supplying the supply voltage (VIGN) 
from the battery) or the constant voltage line (the line for 
supplying the constant voltage (VCC) from the power source IC to 
the internal circuit). In Fig. 11, a transistor 20 is installed 
on the constant voltage line side. In this case, the transistor 

15 20 is controlled by the control signal 7a (the control by the 
control signal 7a is described in Figs . 3 and 4 ) . 

In this case, when the control signal 7a is a high level 
signal, the treinsistor 20 is in the ON state and supplies the 
inner constant voltage (VCC) 6a into the electronic control unit 

20 for car 1. Further, when the control signal 7a is low, the 
transistor 20 is in the OFF state and interrupts the supply of 
the inner constant voltage (VCC) 6a. 

Fig. 12 shows still another embodiment of the present 
invention. In this constitution, the control signal 9a from the 

25 CPU 9 is input to a patterned digital input port (DI) or analog 
input port (AI) of the CPU 9, thus the state of supply or 
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interruption of the inner constant voltage (VCC) 6a from the 
electronic control unit for car 1 can be monitored. The reason 
is that the CPU 9 can make a self diagnosis of the state thereof 
by a diagnostic function. The diagnostic function can diagnose 
5 whether the signal 9a is changed from high to low or is kept 
high. As a result, by an alarm indication, the state can be 
confirmed. And, the CPU 9 makes a diagnosis and simultaneously 
can put the power source IC into the non-operation state by an 
output signal of the delay circuit. 

10 Further, Fig. 13 shows an . embodiment when a state signal 

9b of another port of the CPU 9 is used as an input signal of 
the AND circuit 11. In this example, the input signal of the 
AND circuit is composed of three signals of 10a, 9b, cind 9a and 
when one of them is changed from high to low, the power source 

15 IC can be controlled in the non-operation state. The state 
signal 9b of the port 9c may be a signal of diagnostic results 
or other state signals. It is advisable that a state signal is 
changed from high to low when the VIGN voltage is turned off. 

Further, in this example, three signals are J^NDed, though 

20 the present invention is not limited to three signals. A signal 
effective in ON and OFF control of the power source IC 6, even 
if ANDed with other signals, can produce the same effect. 

According to the present invention, when the line of the 
control signal from the central processing unit (CPU) is 

25 continuously kept as an HI signal (for permitting the power 
source IC to operate) due to an unexpected situation, the power 
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source IC ceinnot move into the non-operation state and the 
ordinary supply of the constant voltage (VCC) into the 
electronic control unit for car in correspondence therewith can 
be prevented. Accordingly, the battery of a car can be 
prevented from consumption and bad effects on the car can be 
avoided. 

(Effects of the Invention) 

According to the electronic control unit of the present 
invention, even if the line of the control signal from the 
central processing unit (CPU) enters an abnormal state due to an 
unexpected situation, the power source IC can be moved into the 
non-operation state, so that the battery can be prevented from 
consumption. 



